Ascites is a clinical complication of cirrhosis that occurs
due to hemodynamic changes that result in circulatory mal-
function, causing systemic and splenic vasodilation as a re-
sult of increased nitric oxide.! The presence of persistent
ascites pretransplant is associated with poor survival, and
thus these patients are best served by transplant.? Following
orthotopic liver transplant (OLT), ascites is expected to re-
solve within 2 to 4 weeks as reversal of previous systemic
derangements occurs.'? Persistent ascites, defined as as-
cites more than 4 weeks after successful OLT, is a rare oc-
currence but has been described to occur in 3% to 7% of
patients.’™ Patients with persistent ascites after transplant
have increased morbidity and decreased 1-year survival.>*

ETIOLOGY AND RISK FACTORS

Causes of posttransplant ascites, as shown in Fig. 1,
include alterations in hepatic inflow, outflow obstruction,
rejection (both acute and chronic), recurrent hepatitis, in-
fection, renal dysfunction, and heart failure.’™

Hepatic outflow obstruction results in postsinusoi-
dal portal hypertension (HTN) and is perhaps the most
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common causative factor in patients with persistent as-
cites posttransplantation. Outflow obstruction following
OLT is caused by stenosis of the caval anastomosis and can
occur regardless of the surgical technique used, piggyback
or caval anastomosis.'? Hepatic inflow obstruction post-
transplant is rare but often occurs in the setting of portal
vein thrombosis (PVT). The cause of PVT is thought to be
related to vessel reconstruction, with higher incidence in
patients with prior PVT history.® This contrasts with pre-
transplant PVT, which uncommonly results in ascites. In pa-
tients with severe portal HTN prior to transplant, persistent
increased portal inflow after transplantation may also con-
tribute to the development of ascites.’

Acute cellular rejection (ACR) after transplant is not very
well studied as a cause of posttransplant ascites, but some
evidence suggests that it may contribute to ascites devel-
opment as a result of decreased compliance of the hepatic
vasculature. In one study, patients with ACR had a higher
hepatic venous pressure gradient (HVPG) than those with-
out, and HVPG increased proportionately with the severity
of rejection.® Ascites typically resolved after the ACR epi-
sode was treated unless chronic rejection developed.

Abbreviations: ACR, acute cellular rejection; CIT, cold ischemic time; DAA, direct-acting antiviral; HCV, hepatitis C virus; HTN,

hypertension; HVPG, hepatic venous pressure gradient; OLT, orthotopic liver transplant; PVT, portal vein thrombosis; SAE, splenic

artery embolization; TIPS, transjugular intrahepatic portosystemic shunt.
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FIG 1 Causes of posttransplant ascites.

Some studies have shown that patient risk factors, such
as sex, presence of hepatitis C virus (HCV), and cold ischemic
time (CIT), may also predispose patients to ascites develop-
ment. Males may be at greater risk for ascites development,
but the data regarding this are limited."* Prior to the wide-
spread use of direct-acting antivirals (DAAs), patients who
had transplant for HCV-related disease were at higher risk
for persistent ascites. HCV recurrence after liver transplan-
tation can result in ascites even in the absence of significant
fibrosis. According to two retrospective studies, ascites was
found in patients with stage O, 1, or 2 fibrosis on allograft
biopsy.> Positive cryoglobulinemia in HCV-positive patients
was also found to be predictive of ascites development.’
There are limited data on ascites resolution after HCV treat-
ment, particularly with use of DAAs. However, in our ex-
perience, ascites generally resolves after HCV treatment if
advanced fibrosis is not present. Prolonged CIT is thought
to result in ischemic injury of sinusoidal endothelial cells that
can cause inadequate accommodation of blood flow."#1°
Extended CIT damages the endothelium of the sinusoids,
causing decreased production of nitric oxide, resulting in
increased vasoconstriction leading to increased portal pres-
sure and flow.>'" Additional risk factors that have not been
well studied include reduced size graft and older donors.

EVALUATION

Figure 2 shows a workup of posttransplant ascites.
Diagnostic paracentesis should be performed to evaluate for
infection and determine the character of the ascitic fluid.
Serum to ascites albumin gradient may help determine
whether portal HTN is a cause, but in our experience is not
as reliable as in the pretransplant setting. After diagnostic
paracentesis, imaging with ultrasound liver Doppler and/or
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FIG 2 Diagnostic workup of posttransplant ascites.

contrast-enhanced cross-sectional imaging to evaluate ves-
sel patency should be performed. Transthoracic echocardio-
gram should also be obtained to evaluate for evidence of
cardiac dysfunction. Finally, transjugular liver biopsy with
pressure measurements and venogram may ultimately be
needed to evaluate for pressure gradients, portal HTN, and
the presence of active hepatitis or fibrosis.

TREATMENT

Treatment of ascites after liver transplant is directed
toward the underlying cause, if modifiable. Patients with
outflow obstruction can undergo balloon angioplasty or
surgical repair, and this often results in prompt resolution
of ascites. In patients without a modifiable cause, diuret-
ics are used. Unfortunately, renal impairment or electro-
lyte disturbances can develop that require treatment with
therapeutic paracentesis.

Transjugular intrahepatic portosystemic shunts (TIPSs),
typically used as a bridge to transplant for patients with
cirrhosis, have also been used for ascites management
posttransplant. There has been controversy regarding the
technical difficulty of TIPS placement in a transplanted liver
versus a native liver; however, a retrospective study found
no statistical significance regarding the success rates.'?
Complications of TIPS placement in a liver transplant recip-
ient includes risk for puncture of the liver capsule, infec-
tion, TIPS dysfunction, decline in liver function, infection,
and hepatic encephalopathy.'?'? There is wide variation of
clinical success with TIPS following OLT that is described to
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be between 16% and 58%, which is lower than in the pre-
transplant population, and graft survival 6 to 12 months
after TIPS is 45% to 50%." Given the varying success,
many patients may continue to warrant therapeutic para-
centesis after TIPS placement or may require TIPS revision.

In recent years, the use of splenic artery embolization
(SAE) has been performed as an alternative to TIPS and
has been shown to be effective in decreasing portal hy-
perperfusion by reducing portal vein flow, and therefore
portal pressure and hepatic congestion.” ' Previously
used primarily for patients undergoing living donor liver
transplant, it has now been shown to also be effective in
the management of ascites. Complications related to SAE
include postembolization syndrome, reported to occur in
~78% of patients,'® splenic abscess, splenic infarct, pan-
creatitis, and splenic rupture. In addition, it has been re-
ported that the rate of complication increases based on
the placement of the coils, with distal placement increas-
ing the risk for complication.'® The success of the SAE is
measured by reduction in weight, resolution of ascites on
imaging, and decrease in portal vein velocity as measured
by the spleen/liver volume ratio.”*'® Patients with low
spleen/liver volume ratios (<0.5) before SAE showed de-
creased response to SAE with persistence of ascites; thus,
SAE works best when spleen/liver volume ratios are >0.5'>
'® Ongoing studies of SAE continue to show high rates of
clinical success and minimal complications.'>®

In conclusion, the occurrence of ascites posttransplant is
uncommon but can result in increased morbidity and mortal-
ity. Causes include technical issues related to the transplant
surgery, patient- and/or donor-related factors, including, but
not limited to, outflow obstruction, recurrent HCV, and pro-
longed CIT. Evaluation of posttransplant ascites requires a
stepwise approach to guide management and treatment.
For patients without a defined modifiable cause, the initial
step in treatment is often the use of diuretics; however, use
is often limited by underlying renal dysfunction, as well as
electrolyte disturbances. In patients who do not respond
successfully to conservative treatment, TIPS is often consid-
ered; however, TIPS can have variable efficacy and has risk
for complications. SAE is emerging as a safe and more ef-
fective alternative to TIPS placement in reduction of portal
inflow and has resulted in resolution of ascites.
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